
 

HALOS Research Internship Programme 

Internship Proposal 
 

Title: EXAFS analysis of wired life 

Name of Institution/Country:  MAX IV, Lund University, Sweden 

Name of internship provider:  Susan Nehzati 

Contact details: susan.nehzati@maxiv.lu.se, +46 730 49 48 08 

Proposed timeframe: 12 weeks, flexible 

Administrative contact person at the organisation: Marjolein Thunnissen,  

marjolein.thunnissen@maxiv.lu.se 

Virtual/hybrid/on-site: hybrid 

 

Scientific research questions 

The overall goal of the research project is to elucidate the electronic states of heme irons in distinct 

redox states of Penta-Heme Cytrochrome A (PHCA) isolated from cable bacteria using X-ray 

absorption spectroscopy (XAS).   The uniqueness of this bacterium is its ability to transport electrons 

over long distances, to catalyse the reduction of O2 in the oxic zone and oxidation of H2S in the anoxic 

zone of seabed sediments. The truncated hemoglobin domains of PHCA (termed D1 and D3) each 

containing heme irons and have shown to bind both O2 and H2S with varying affinity. The binding of 

O2 and H2S can be influenced by the environmental pH, ranging from 8.5 to 6.7 in the oxic and sulfidic 

zones, respectively. We are investigating the influence of pH on the affinity of oxygen/hydrogen 

sulfide binding to the heme group in the truncated hemoglobin domains of PHCA. 

Experimental approach 

We are employing both UV-Vis and XAS experiments to investigate the influence of pH on the binding 

domains of truncated hemoglobin domains D1 and D3. Data will be compared to reference 

hemoglobin at different pH levels. Both XAS and UV-Vis experiments will be conducted at MAX IV. 

Internship participation in experiments can be discussed depending on the schedule. 

Tasks of the intern 

The student will be trained in XAS data analysis with possible participation in beamtime at the Balder 

beamline depending on the schedule established with the intern. It is anticipated that the intern will 

present the results to the group at the conclusion of the internship. 

General information about the work group, the university and the region 

This project is part of ongoing collaboration between the Balder beamline scientists (Sigfridsson 

Clauss and Nehzati) and the Boesen group (Aarhus University) to investigate the metal cofactors in 

cable bacteria proteins. The Balder beamline is a dedicated XAS and XES beamline probing the 
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electronic states of specimens in a broad range of science areas. The Boesen group investigates cable 

bacteria proteins involved in electron conduction and central metabolic processes using biochemical 

and structural biology methods such as cryo-EM and X-ray crystallography. 

Eligibility and qualification of the applicant.  

 Enrolled as undergraduate or Master’s student in biology, chemistry, or related disciplines 

 Interest in learning XAS methods 

Availability of scholarship 

Funding for this internship to be supported by the Center for Electromicrobiology (CEM) and 

ERASMUS. 


